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In summary, variations in stratospheric aerosols have continued and will
continue to be dependent on volcanic activity, contributing to natural climatic
variability. Although there is currently no evidence that a global trend exists
in the components of tropospheric aerosols, future anthropogenic changes in
tropospheric aerosols are possible. But the climatic impact of such changes,
if indeed they occur, cannot currently be determined, Because of the differing
optical properties of the individual components of tropospheric aerosols, one
cannot even conclude that possible future anthropogenic changes in aerosol
loading would produce global heating or global cooling. Furthermore,
increased tropospheric aerosols could influence cloud optical properties
(Charlock and Sellers, 1980) and thus possibly modify cloudiness-radiation
feedback as discussed in the section Cloudiness-Radiation Feedback.

VALIDATION OF CLIMATE MODELS

Need for Model Validation

Mathematical-physical models, whether in a highly simplified form or as an
elaborate formulation of the behavior and interaction of the global atmosphere,
ocean, cryosphere, and biomass, are generally considered to be the most
powerful tools yet devised for the study of climate. This is in part due to the
reproducibility (and in this sense the objectivity) of a model's results, in part
to the opportunity to trace cause-and-effcct relationships within a consistent
framework of interacting processes, and in part to the possibility of performing
numerical experiments under a wide variety of conditions. Our confidence
in climate models comes from a combination of tests of the correctness of
the models1 parameteri/.ations of individual processes and comparisons of
the models' sensitivity to observed seasonal variations. All models, however,
require the parameterization of a number of subgrid-scale processes important
to climate, such as cloudiness, precipitation, and the radiative and turbulent
heat fluxes in the planetary boundary layer. The more realistic climate models
also simulate the transient synoptic-scale eddies of middle and higher latitudes
and therefore display an inherent variability or noise in their climatic statistics,
Each of the above factors inlluences the extent to which we can (or should)
trust the results of climate models, and all are aspects of the general validation
problem. While the absolute accuracy of a model may be of greatest interest
to the scientist, a knowledge of the uncertainty of a model's results may be
of equal or greater importance to those using or acting on the results. This
is especially true in the case of the COv-climate problem, in which decisions
of immense economic and social consequences may be made on the basis of
information supplied by models. The validation of climate models is therefore
becoming an increasingly important matter and should be undertaken on a